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Abstract 

The purpose of this study is to identify the cognitive structures of prospective preschool teachers concerning 
the concepts included in the subject "force and motion”. The study was conducted on a total of 56 prospective 
teachers who studied Preschool Teaching at Canakkale Onsekiz Mart University. The Word Association Test 
(WAT) was employed to reveal their cognitive structures. In addition, each participant was asked to build up a 
sentence with each keyword, which, in turn, enabled their misconceptions and conceptual change processes to 
be disclosed. The WAT included 10 keywords related to the subject "force and motion”. Arranged to evaluate the 
results of the WAT, the frequency table presented the number of times each answer was repeated. A concep¬ 
tual network was formed on the basis of the frequency table. The network was created through the technique 
"cut-off point” in order to reveal the conceptual changes in a decisive manner. It was found that the prospective 
teachers had misconceptions about such concepts as mass, weight, velocity, acceleration, frictional force and 
gravitational force, and that they had built up non-scientific sentences. It was concluded that the prospective 
teachers had not been able to internalize the subject "force and motion”. 
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Science education enables individuals to know 
what is happening in their environment and natu¬ 
re, to comprehend relationships, to observe things, 
to interpret information and to acquire scientific 
process skills (Hamurcu, 2003). One of the main 
objectives of science education is to provide indivi¬ 
duals with the ability not to memorize information 
they learn at all educational stages, starting from 
primary school, but to integrate this information 
with situations they experience in later stages of 
their life (Bilgin & Geban, 2004; Demirba§ & Yag- 
basan, 2006). Therefore, in order to learn scientific 
subjects included in the curriculum in a proper 
way, students need to internalize and develop a 
positive attitude towards them (Erdemir & Bakirci, 
2009). Science education can be made efficient only 
if sufficient importance is attached to it starting 
from primary education. In the early 1960s, Jean 
Piagets studies led to an increase in the interest in 
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science teaching for preschool and primary school 
students. It is a known fact that information that 
students acquire especially during their preschool 
years is more permanent and provides a basis for 
future learning (Kii<;ukturan, Ozturk, 8c Cihangir, 
2000). Especially during their preschool years, 
children are open to learning thanks to their sen¬ 
se of wonder and tend to learn things by using all 
their senses. They observe what is going on in the 
outside world and start forming their own hypot¬ 
heses and using their own science/scientific pro¬ 
cesses (Karamustafaoglu & Ustiin, 2006; Ozbey & 
Alisinanoglu, 2010; Ozdemir 8c Uzun, 2006; Unal 
& Akman, 2006). Children begin acquiring scien¬ 
tific concepts during their preschool years. Most of 
these desired concepts are taught through various 
activities (Ayvaci, 2010; Ozbey & Alisinanoglu). All 
things considered, it is essential that attempts sho¬ 
uld be made to reveal the cognitive structures and 
existing misconceptions of third grade prospective 
preschool teachers concerning the subject “force 
and motion”. 

The reason why the study was conducted on third 
grade students is that students of preschool teac¬ 
hing take the course “Science Education” in their 
third years. It is essential that children should be 
supported to have a positive attitude towards scien¬ 
ce and every single question raised by them should 
be meticulously discussed and answered. The rea¬ 
son for this is that teachers with interest in and pas¬ 
sion for science and reasoning qualities are likely 
to be a positive role model for children. Teachers 
should be able to attract children to all kinds of sci¬ 
entific activities and exercises. Thus, teachers need 
to know children and their mental developmental 
level, to organize activities with a consideration 
into individual differences, to arouse their interest 
in science, to enable them to develop a reasoning 
attitude towards situations, to attend to their cre¬ 
ative scientific thoughts and to establish an effici¬ 
ent learning environment (Giinay Bilaloglu, Aslan, 
& Akta§ Arnas, 2008; Karamustafaoglu & Ustiin, 
2006; Unal 8c Akman, 2006). The prospective teac¬ 
hers to be included in the sample had to satisfy a 
criterion, namely having taken the course “Science 
Education”. This is the only science-related course 
in the curriculum for Preschool Teaching. Students 
of preschool teaching are thought “Science Educa¬ 
tion” in their third year for four hours a week (two 
theoretical hours and another two hours for practi¬ 
cal issues). The study was carried out after the pros¬ 
pective teachers had taken the course. 


The Word Association Test, Cognitive Structures 
and Misconceptions 

Word association is an alternative testing and 
evaluation instrument that enables one to reveal 
cognitive structures of students, to present the ties 
between the concepts (information network) inclu¬ 
ded in these structures, and to test whether the re¬ 
lationships between the concepts in long term me¬ 
mory are sufficient or significant (Bahar, Nartgiin, 
Durmu§, 8c Bi<;ak, 2006). Word association tests are 
generally used in psychology and science educati¬ 
on. Until recently, the use of word association tests 
was confined to group comparisons (Roger, Anto¬ 
nia, 8c Cachapuz, 1989). 

The word association test is classified as a projec¬ 
tive technique. Projective techniques are generally 
used when participants are expected to provide 
answers to open-ended questions. Furthermore, 
most of these techniques provide flexibility for the 
number of answers that can be given by partici¬ 
pants (Lilienfeld, Wood, 8c Garb, 2000). It is Carl 
Jung who is credited with developing word associ¬ 
ation tests. According to him, thoughts, emotions, 
experiences and perceptions are organized around 
a theme center. These word associations are rela¬ 
ted to the studies of that person (Booree, 1977). A 
typical word association test requires participants 
to write down the first words that spring to mind 
concerning a keyword (Wettler 8c Rapp, 1996). 

Word association is a powerful research technique 
proposed by Galton (1980) and developed by Carl 
Gustav Jung for conceptual systems of human be¬ 
ings. Galton studied the relationship between ones 
IQ and his/her word association, but could not find 
a significant correlation between the two. On the 
other hand, Carl Jung studied how human beings 
associate their views, emotions, experiences and 
information. To him, views and experiences are 
associated and grouped with each other. Carl Jung 
named these groupings “complexes”. 

Word association is also known as associative ex¬ 
periment. Word association is a test that is based 
on a list of words and requires respondents to list 
the first words that spring to mind. This research 
technique has a long history and has been in use 
for more than a century (cited in Kostova 8c Ra- 
doynovska, 2008). 

Word association comes in many types depending 
on its structure. In controlled word association test, 
answers are deliberately made difficult in terms of 
category, word type and concepts. On the other 
hand, free word association test is not confined to a 
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particular category or word type. In discontinuous 
word association test, all participants are expected 
to provide a common answer to each word (Dol- 
linger et al., 1991). In continuous word association 
test, the same keyword is introduced many times in 
order to stimulate the respondent to some extent. 
Once keywords have been introduced to respon¬ 
dents, they are asked to write down a number of 
common words about these words within a given 
time. This is why such tests are called continuous 
tests. When keywords are presented in a list many 
times, it is called sequential test. It has been proven 
that word association tests are suitable for problem 
solving (cited in Kostova & Radoynovska, 2008). 

Word association tests can be used to collect in¬ 
formation from people about what they like and 
dislike. They are suitable for disclosing a general 
idea about scientific concepts. In addition, they 
provide the opportunity for conceptual informa¬ 
tion organization in the treatment of people with 
certain psychological problems, in the visualizati¬ 
on of conceptual relationships, in the use of con¬ 
cept maps, in the production of proper messages 
for market research and in the determination of 
students’ anxiety levels for different classroom acti¬ 
vities (Colgan & McGuinness, 1998). 

Cognitive structure is a hypothetical structure that 
indicates the concepts and the degree of the relati¬ 
onships between the concepts in long term memory 
(Shavelson, 1974). It plays a pivotal role in learning 
and recalling. It determines how new information is 
and how the links between pieces of information are. 
Individuals can understand a new piece of informa¬ 
tion only if they have a pre-acquired piece of infor¬ 
mation related to it (Driscoll, 1993 as cited in U<;ak 
& Giizeldere, 2006). Cognitive structures of students 
reveal what they know and do not know about a gi¬ 
ven subject. Therefore, the present study made an at¬ 
tempt to analyze the cognitive structures of prospec¬ 
tive students about the subject “force and motion”. 

Word association tests can be effectively used for 
determining misconceptions. Misconceptions are 
non-scientific information learned as a result of 
personal experiences and are an obstacle to teac¬ 
hing and learning scientific concepts (Qakir & Yii- 
ruk, 1999). They provide reliable information as to 
the deficiencies in the theoretical knowledge of stu¬ 
dents. Among the reasons for misconceptions are 
wrong explanations, wrong questions or overgene¬ 
ralizations (Yagbasan & Giil<;i<;ek, 2003). They can 
be discovered through such techniques as intervi¬ 
ews, multiple-choice tests, open-ended questions, 
concept maps and word association tests (Schmidt, 


1997 as cited in Selvi & Yaki§an, 2004). The study 
employed the word association test to find out the 
misconceptions of prospective teachers about the 
concepts included in the subject “force and moti¬ 
on”. 

A review of literature suggests that word associati¬ 
on tests increase student achievement, enable their 
cognitive structures to get revealed and developed 
and disclose their misconceptions (Aydin, 2009; 
Bahar & Ozatli, 2003; Cardellini & Bahar, 2000; 
Ercan, Ta§dere, & Ercan 2010; Kostova 8c Radoy¬ 
novska, 2008; Kempa & Nicholls, 1983; Mayer & 
Greeno, 1972; Nakiboglu, 2008; Roger et al., 1989; 
Smith & Mark, 1999 as cited in Spiteri, 2002; Sha¬ 
velson, 1972; Timur, 2011). In the present study, 
unlike previous ones, the authors studied the cog¬ 
nitive structures of prospective preschool teachers 
concerning the subject “force and motion” and 
attempted to discover their misconceptions. Ho¬ 
pefully, the present paper will make a contribution 
to the literature. The reason why the subject “for¬ 
ce and motion” was selected for the study is that 
students and prospective teachers find it relatively 
more difficult and there are identified misconcep¬ 
tions about it (Atasoy & Akdeniz, 2007; Demir, 
Uzoglu, & Biiyiikkasap, 2012; Demirci, 2004; Er- 
yilmaz, 2002; Eryilmaz & Tatli, 2000; Turgut, Giir- 
buz, 8c Turgut, 2011; Yildiz & Biiyiikkasap, 2006; 
Zeybek, 2007). For instance, in a study on a total of 
154 fourth grade prospective teachers who studi¬ 
ed Classroom Teaching at Gazi University, Zeybek 
(2007) concluded that prospective teachers have 
misconceptions about the subject “force and mo¬ 
tion”. Similarly, Bahar and Polat (2007) conducted 
a study on 300 first grade high school students and 
18 science and technology teachers. They discove¬ 
red that it is physics-related subjects that are found 
most difficult by teachers and students alike. 

The Purpose of the Study 

The purpose of this study is to identify the cogniti¬ 
ve structures of prospective preschool teachers and 
their misconceptions about the subject “force and 
motion” through the word association test. 

Method 

This study included the word association test to 
identify the cognitive structures of prospective 
preschool teachers and their misconceptions about 
the subject “force and motion”. A “conceptual net¬ 
work” was formed on the basis of the quantitative 
data obtained through the word association test. 
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Population 

The study was conducted on a total of 56 (52 female 
and 4 male) third grade prospective teachers who 
studied Preschool Teaching at Canakkale Onsekiz 
Mart University during the educational year 2011- 
2012. The participants answered the questions inc¬ 
luded in the WAT on a volunteer basis. 

Data Collection Tool 

In the study, the authors used the WAT as a data 
collection tool. A total of 10 key concepts were 
chosen from the subject “Force and Motion” and 
incorporated into the WAT. These key concepts 
were important to the subject, represented the es¬ 
sence of the matter and needed to be acquired by 
the prospective teachers. They were in accordance 
with the level of the prospective preschool teachers. 
To ensure this, learned opinion was received from 
5 lecturers who specialize in and teach “Science 
Education”, a course included in the fifth-term 
curriculum for preschool teaching. The WAT was 
arranged in a booklet. The first page included a sec¬ 
tion in which the participants were asked to fill in 
their personal information. The second page provi¬ 
ded an explanation for the implementation of the 
test and a sample implementation. A key concept 
was written on the upper part of each page in the 
middle. The remaining part of each page included 
a 10-lines space in which the participants were ex¬ 
pected to write down the concepts they associated 
with the key concept. The key concept was written 
at the beginning of each line of the 10-lines space. 
One page was allocated for each key concept. Be¬ 
low is a sample page layout for the implementation. 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Velocity- 

Related Sentence- 


The key concepts included in the study were Ac¬ 
celeration, Frictional Force, Gravitational Force, 
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Balanced Force, Velocity, Weight, Mass, Force, Work 
and Power. During the implementation, the parti¬ 
cipants were provided with necessary explanation. 
They were given 30 seconds for each word, which 
is in parallel with similar studies (Bahar, Johnsto¬ 
ne, & Sutcliffe, 1999; Batting & Montague, 1959 
as cited in Spiteri, 2002; Roger et al., 1989). The 
prospective teachers wrote down the words they 
associated with the given key concepts within the 
allocated time. Each key concept was written at 
the beginning of each line in order to minimize 
the risk of chain answering. In chain answering, 
participants do not return to the key concept for 
each line and they associate their own answer in 
the preceding line rather than the actual key con¬ 
cept, which harms the reliability of a test (Bahar & 
Ozatli, 2003). Great care was taken to allocate equal 
amount of time to each participant. After the time 
allocated for a key concept had been over, all the 
participants proceeded to the next one together. 
The sample implementation had been discussed 
beforehand and the participants had been made 
familiar with it. Therefore, no problem was expe¬ 
rienced during the actual implementation. Partici¬ 
pants were also expected to write down a sentence 
related to the key concepts. These sentences were 
individually examined during data analysis to de¬ 
cide whether they were scientific and whether they 
included any misconceptions. 

Data Analysis 

The answers provided by each prospective teacher 
were analyzed following the implementation and 
then a frequency table was drawn. On the basis 
of the frequency table, a conceptual network was 
formed to see in an easier way which words were 
associated with the key words. The conceptual net¬ 
work was designed through the technique “cut-off 
point”, which had been proposed by Bahar et al. 
(2006). In this technique, one identifies the word 
that is most frequently repeated in the frequency 
table, formed on the basis of the answers to the 
key concepts. Afterwards, somewhere between 3 
and 5 scores below this word is considered as the 
cut-off point. The answers at or above the cut-off 
point are written in the first part of the conceptual 
network. Next, an attempt is made to determine 
which words are associated with the key concepts. 
To do this, one has to go down certain number of 
scores below the point. The present study used “5” 
as the cut-off point. 
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Findings 

In accordance with the data obtained through the 
WAT, the answers provided by each prospective te¬ 
acher to the key concepts were determined one by 
one. Appendix 1 presents the frequency of the total 
number of words associated by the prospective te¬ 
achers with these concepts. 

The conceptual network formed on the basis of the 
frequency values and subsequent comments are as 
follows: 

For the Cut-Off Point 35 and over (37) 


For the Cut-Off Point 20 and over (24) 

B- 


Z 3 / 



Acctlcntka |—j Velocity 



For the Cut-Off Point 30 and over (34) 



For the Cut-Off Point 25 and over (29) 



For the Cut-Off 15 to 19 



For the Cut-Off Point 10 to 14 
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For the Cut-Off Point 5 to 9 



Figure 1. The Conceptual Network Formed on the Basis of 

the Key Concepts 

Figure 1 can be interpreted as follows; 

1. For the cut-off point 35 and over, there was a 
double relationship between only four of the 
ten key concepts. These associated concepts 
are often used interchangeably in daily life and 
connote one another (Power-Force, Accelera¬ 
tion-Velocity). In addition, the first thing that 
sprang to minds when the participants tho¬ 
ught “balanced force” was beam balance. The 
reason for this might be that a beam balance 
has two parts that try to balance each other. 

2. For the cut-off point 30 and over, the number 
of concepts associated increased. Even so, it 
was a slight increase. Furthermore, the con¬ 
cepts associated are often used in daily life 
(Mass-Weight-Gravity). The reason why the¬ 
se concepts were associated might be that the 
participants thought that weight is a result of 
gravitational effect on a mass. 

3. For the cut-off point 25 and over, just one new 
concept was associated. The prospective teac¬ 
hers associated the key concept “acceleration” 
with time. At this point, as was the case for the 
previous ones, the participants were not able to 
associate the concepts Power-Force, Balanced 
Force-Beam Balance, Mass-Weight-Gravity 
with other concepts, which caused these con¬ 
cepts to appear like “islets” on the page. 


4. For the cut-off point 20 and over, nine key con¬ 
cepts appeared. The key concept “force” was 
associated with another key concept “work”. 
Furthermore, the relationship between accele¬ 
ration and time turned into a conceptual net¬ 
work among acceleration, time and velocity. 
Besides, the key concept gravity was associ¬ 
ated with the words “world” and “apple”. The 
associations suggest that the participants re¬ 
membered the definitions of and mathemati¬ 
cal formula for the key concepts. For instance, 
acceleration was associated with velocity and 
time on the basis of its definition and formu¬ 
la. Similarly, work was associated with force, 
for work is what happens when some force is 
exerted on an object to make it move. An in¬ 
teresting finding is that gravity was associated 
with apple, the object that enabled Newton to 
realize what gravity is. 

5. For the cut-off point 15 and over, the partici¬ 
pants were gradually able to associate the key 
concepts with each other. The triangles “work- 
power-force” and “work-power-energy” appe¬ 
ared at this point. In addition, the key con¬ 
cepts weight and balanced force were associa¬ 
ted with each other while the concepts weight 
and kg were associated with one another. The 
association between weight and kg resulted 
from the idea of the participants that kg is a 
unit for measuring weight. Since weight and 
kg are used interchangeably in daily life, this 
leads to one of the most striking misconcep¬ 
tions in science education. Finally, the parti¬ 
cipants associated the key concept frictional 
force with electricity, which signals another 
misconception on the part of the prospective 
teachers. 

6. For the cut-off point 10 and over, the pros¬ 
pective teachers were able to associate slightly 
more key concepts with one another. The key 
concept weight was associated with two other 
key concepts, namely frictional force and for¬ 
ce. Another interesting association was bet¬ 
ween the key concept “mass” and the concept 
“kg”, which might have resulted from the fact 
that the unit for measuring mass is kg. Anot¬ 
her concept that appeared at this cut-off point 
was motion. It was associated with the key 
concepts acceleration and force. The reason 
why motion was associated with force is the 
idea of the participants that objects move thro- 
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ugh force. Besides, the reason why the parti¬ 
cipants associated motion with acceleration is 
their idea that acceleration is the change in ve¬ 
locity and that an object with its own velocity 
could be moving. 

7. For the cut-off point 5 and over, the partici¬ 
pants were able to associate most of the key 
concepts with each other and with a number 
of new words, which brought about some 
misconceptions. For instance, work was as¬ 
sociated with capital whereas velocity was as¬ 
sociated with speed. Although these concepts 
can be used interchangeably in daily life, they 
are actually physical misconceptions. Physi¬ 
cally, work has nothing to do with capital. 
Although velocity and speed might connote 
each other, they are different concepts. Velo¬ 
city is a vector quantity while speed is a scalar 
quantity. 

After the conceptual network had been formed, 
an analysis was made of the sentences the partici¬ 
pants built up related to the key concepts. The sen¬ 
tences were grouped under three categories propo¬ 
sed by Ercan et al. (2010), namely sentences with 
scientific information, sentences with non-scientific 
or superficial information and sentences with mis¬ 
conceptions. The sentences that included a scien¬ 
tific statement related to the key concept fell into 
the first category. Examples include “The weight of 
an object depends on the gravitational force”, “If we 
move a table, we are involved in a work”, “When 
you buy fruits, their mass is measured”, and “The 
reason why bobo doll does not collapse is balanced 
force”. The sentences that included daily-life hear¬ 
say fell into the second category. Examples include 
“We must have a good work”, “Power over, work 
over”, “Time goes by fast”, “Our work is to study”, 
“Uncontrolled power is not power” and “You can 
achieve anything with power”. The sentences with 
information that is thought scientific but actually 
means something different fell into the third cate¬ 
gory. “Kg is the unit of weight”. “The apples weighed 
2 kg”, “Weight affects power” and “There is no gra¬ 
vitational force in the space”. 


Table 1 . 

The Frequency Table of the Sentences Built up by the Prospec¬ 
tive Teachers related to the Key Concepts 


The number 

of sentences 

The number of 

sentences with 

The number of 

Key Concepts 

with scientific 

non-scientific 

sentences with 


information 

or superficial 
information 

misconceptions 

Acceleration 

5 

18 

7 

Frictional 

Force 

16 

16 

3 

Gravitational 

Force 

26 

6 

3 

Balanced 

Force 

17 

6 

1 

Velocity 

7 

21 

4 

Weight 

13 

13 

6 

Mass 

17 

14 

2 

Force 

7 

20 

- 

Work 

2 

22 

5 

Power 

1 

27 

3 


Most of the sentences built up by the prospective 
teachers related to the key concepts fell into the 
category of sentences with non-scientific or superfi¬ 
cial information (Table 1). They were able to build 
up higher number of sentences with scientific in¬ 
formation by using the key concepts gravitational 
force and balanced force. This might have resulted 
from the fact that they have fewer misconcepti¬ 
ons about these concepts and they are involved in 
practices with these concepts in their daily life. The 
sentences related to the key concepts acceleration, 
velocity and weight included more misconceptions 
than the others. The reason for this might be that 
acceleration is a concept that is rarely used in daily 
life and other scientific concepts are used instead of 
it. The reason why the participants had misconcep¬ 
tions about weight is that the concept is associated 
with kilogram in daily life. This misconception was 
reflected on the sentences they built up. Similarly, 
the reason for their misconceptions about velocity 
is that they confuse it with speed and use the former 
to mean the latter in their daily life. Nevertheless, 
velocity is a vector, i.e. directional, concept whereas 
speed is a scalar, i.e. non-directional, concept. 

Conclusion and discussion 

The purpose of this study is to identify the cogni¬ 
tive structures of prospective teachers concerning 
the subject “Force and Motion”. Unlike previous 
ones, the present study included the word asso- 
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ciation test to reveal the cognitive structures of 
prospective preschool teachers. The participants 
were able to accurately associate the key concepts 
regarding “force and motion” with one another 
and other scientific concepts. Examples of such 
concepts include force-work and mass-weight. 
Even so, some misconceptions were identified abo¬ 
ut force and motion. They resulted from the way 
they used and gave meaning to the concepts. The 
word association method is important in that it can 
show the organization of the concepts included in 
the subject “force and motion”. The concepts power, 
force, velocity, acceleration, balanced force and 
beam balance stood out in the test. The prospective 
teachers associated these concepts more often than 
others. However, frictional force and balanced for¬ 
ce were less frequently associated. For instance, the 
participants associated velocity with speed, altho¬ 
ugh they are different from each other. This finding 
is supported by that of Yildiz, Biiyukkasap, Erkol, 
and Dikel (2007), who studied prospective science 
teachers. 

The study concluded that the WAT plays a key role 
in revealing the cognitive structures of students. 
The findings of the present study are in parallel 
with those in the literature. For instance, Bahar 
and Ozatli (2003) used the word association test 
in their study on the cognitive structures of first 
grade high school students concerning “the basic 
components of living creatures”. The students’ pre¬ 
liminary information covered so much irrelevant 
ground in the WAT used as a pretest whereas they 
provided a higher number of and more scientific 
answers in the WAT used as a posttest. Similarly, 
Ercan et al. (2010) conducted a study on 31 seventh 
grade students. They used the word association test 
as a pretest and posttest. The tests included six key 
concepts included in the unit “solar system and be¬ 
yond: space puzzle”. After the two-week training, 
the students’ conceptual change was positive and 
their misconceptions were identified. 

The participants had difficulty in associating the 
concept “acceleration”. The reason for this might be 
that it is not commonly used in their daily life. Sin¬ 
ce acceleration means a change in velocity in time, 
velocity is much more commonly used. Another 
conclusion is that the prospective teachers could 
write down a number of sentences that included 
scientific information related to the concepts “gra¬ 
vitational force”, “balanced force” and “mass”. The¬ 
se concepts are used quite commonly. For example, 
gravitational force is taught at each educational sta¬ 
ge starting from primary school. Furthermore, its 


existence can be proven quite easily. An object falls 
down when dropped. In this way, concepts that are 
used commonly in daily life are more likely to be 
comprehended in a proper way and less likely to 
be confused with other concepts. The students had 
fewer misconceptions about concepts with which 
they had been able to build up sentences with sci¬ 
entific information. On the other hand, the senten¬ 
ces that the participants built up related to the con¬ 
cept “acceleration”, a concept not commonly used 
in daily life, included the highest number of mis¬ 
conceptions. The more abstract scientific concepts 
are made and the more they are associated with 
daily life, the more permanent learning individuals 
will experience and the fewer misconceptions they 
will have. 

The prospective teachers had difficulty in writing 
statements on certain concepts. As for the concepts 
they could not fully internalize, they wrote down 
sentences with either misconceptions or superficial 
information. Examples of sentences with miscon¬ 
ceptions include “Kg is the unit of weight”. “The 
apples weighed 2 kg”, “Weight affects power ” and 
“There is no gravitational force in the space”. On the 
other hand, examples of sentences with superficial 
information include “We must have a good work”, 
“Power over, work over”, “Time goes by fast”, “Our 
work is to study”, “Uncontrolled power is not power” 
and “You can achieve anything with power”. 

Suggestions 

The following recommendations can be made on 
the basis of findings: 

• The study concluded that prospective teachers 
confuse the key concepts regarding the subject 
“force and motion” and other scientific con¬ 
cepts. Such techniques as conceptual networks, 
diagnostic trees and concept maps can be used 
to prevent them from getting confused about 
scientific concepts. 

• Prospective teachers have misconceptions about 
some concepts related to the subject “force and 
motion”. Misconceptions can be prevented and 
overcome through the kind of practical activi¬ 
ties in which current examples are given from 
daily life. Furthermore, it is recommended that 
the method of analogy should be used to un¬ 
derstand the relationships between concepts in 
a better way. 

• Similar studies could be conducted on other 
subjects in accordance with the level of prescho- 
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ol teaching and prospective preschool teachers 
in order to lay the foundation for effective edu¬ 
cation. 

• The word association test can also be used in ot¬ 
her areas to identify the cognitive structures of 
prospective teachers. In addition, it can be used 
as a pretest or posttest to test the efficiency of a 
teaching method. 

• Studies can be conducted to overcome the mis¬ 
conceptions identified through the word associ¬ 
ation test. 

• Prospective teachers should be informed about 
how to use word association tests and how to in¬ 
terpret the results. 
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The Frequency Table Used to Form the Conceptual Network 









Acceleration 

Frictional 

Force 

Gravitational 

Force 

Balanced 

Force 

Velocity 

Weight 

Mass 

Force 

Work 

Power 

Acceleration 

X 

9 

5 

1 

10 

1 

2 

7 

- 


Frictional 

Force 

1 

X 

- 

- 

1 



3 

- 


Gravitational 

Force 

14 

6 

X 

3 

4 

10 

8 

4 

- 

2 

Balanced Force 



1 

X 



1 

2 

- 


Velocity 

35 

9 

4 

1 

X 


1 

6 

4 

2 

Weight 

5 

13 

30 

18 

1 

X 

30 

10 

5 

7 

Mass 

3 

2 

7 

5 

1 

17 

X 

6 

1 


Force 

18 

9 

4 

8 

4 

1 

4 

X 

22 

37 

Work 

- 

1 

- 

- 

- 



6 

X 

18 

Power 

3 

1 

1 

1 

- 

1 


32 

19 

X 

Electricity 

1 

16 

- 

- 




- 

- 

3 

Apple 



24 

- 



1 

- 

- 


Space 



18 

1 


3 

3 

- 

1 


Newton 

1 


30 

- 


1 

1 

2 



Beam balance 

1 


1 

36 


10 

12 

1 

- 


Volume 

1 


2 

2 


11 

30 

- 

- 


Muscle 



- 

- 


- 


3 

- 

7 

Energy 


2 

1 

- 




6 

15 

21 

Action 


3 

- 

1 


- 


11 

- 

4 

Reaction 

1 


- 

1 


- 

- 

9 

1 

2 

Car 

10 

2 

1 

- 

19 

- 


- 

- 

1 

World 



21 



4 

1 

- 

- 


Speed 



- 

- 

6 

- 

- 

- 

- 


Motion 

13 

5 

1 

- 

6 



10 

7 

4 

Time 

28 


2 

- 

23 



5 

18 

9 

Kg 
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1 

2 


19 

11 

- 



Teeter-totter 

- 


- 

8 

- 



- 

1 

- 

m 

- 


- 

- 



11 

- 



Falling down 
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1 
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- 



Moon 
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- 
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1 

- 
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Object 

- 

5 

- 
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1 
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Way 

13 

5 

1 

1 

15 
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5 

- 

Weighing 











Machine 











Intensity 
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Heat 
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- 

- 
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Density 
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13 
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- 

7 

2 
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1 

1 

1 

- 
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- 
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Pressure 


13 
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1 
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